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I.  INTRODUCTION 


On  30  Aug  89,  source  emission  testing  for  particulates,  chloride,  and 
visible  emissions  was  conducted  at  the  9  Strategic  Hospital  pathological 
incinerator  at  Beale  AFB  by  personnel  from  the  Air  Quality  Function  of  the  AF 
Occupational  and  Environmental  Health  Laboratory  (AFOEHL).  This  survey  was 
requested  by  the  9  Strategic  Hospital  Commander  to  determine  if  the  incinerator 
will  meet  their  future  needs.  Increased  incinerator  use  is  anticipated  due  to 
the  closure  of  Mather  AFB.  Personnel  involved  with  on-site  testing  are  listed 
in  Appendix  A. 


II.  DISCUSSION 

A.  Background 

The  9  Strategic  Hospital  Commander  has  become  concerned  about  the 
environmental  impact  of  a  hospital  expansion.  The  mission  of  the  hospital  is 
expected  to  increase  due  to  the  projected  closure  of  Mather  AFB  and  the  transfer 
of  navigator  training  to  Beale  AFB.  Pathological  waste  is  presently  incinerated 
in  the  hospital  pathological  incinerator.  Hospital  administrators  are  concerned 
the  incinerator  may  become  overburdened  if  the  mission  increases. 

3.  Site  Description 

The  pathological  waste  incinerator  is  located  inside  a  small  building 
behind  the  hospital.  The  exhaust  stack  extends  through  the  roof.  A  photograph 
of  the  exhaust  stack  is  shown  in  Figure  1.  The  incinerator  was  manufactured  by 
Bayco  (Model  PR2B-100)  and  was  designed  for  Type  9  waste  (defined  as  human  and 
animal  solid  refuse  consisting  of  carcasses  and  organs  from  hospitals, 
laboratories ,  and  slaughterhouses).  The  unit  does  not  have  any  air  pollution 
control  equipment  and  has  the  following  operational  parameters: 

1 .  two-chamber  design 

2.  propane  fired 

3.  100  pounds  per  hour(lb/hr)  load  capacity 

The  incinerator  is  operated  on  a  batch  cycle  at  about  100  lb  per  burn. 
The  burn  time  is  about  one  hour.  Approximately  19  batches  of  waste  are  burned 
per  week. 

C.  Applicable  Standards:  Local  standards  applicable  to  incinerators  used 
for  disposal  of  pathological  waste  are  defined  under  the  County  of  Yuba,  Air 
Pollution  Control  District  Regulation  III,  Prohibition  -  Stationary  Emission 
Sources,  Rules  3-0  and  3.2.  These  regulations,  detailed  in  Appendix  B,  address 
two  areas: 

1.  "Rule  3.0  -  Visible  emissions:  Prohibits  emissions  from  any 
single  source  which  are  as  dark  or  darker  as  that  designated  as  No.  2  on  the 
Ringelmann  Chart  or  equivalent  opacity  of  90)1." 
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Figure  1.  Pathological  Waste  Incinerator,  Beale  AFB  CA 


5.  "Rule  3-2  -  Particulate  Matter  Concentration:  prohibits  the 
emission  of  particulate  matter  in  excess  of  0.3  grains  of  particulate  matter  per 
dry  cubic  foot  of  exhaust  gas  (gr/dscf ) ,  corrected  to  \2%  carbon  dioxide  (C02), 
from  any  source  involving  a  combustion  process." 

D.  Sampling  Methods  and  Procedures 

Present  regulations  require  that  all  emissions  testing  be  conducted  in 
accordance  with  Appendix  A  to  Title  ^4  0 ,  Code  of  Federal  Regulations,  Part  60  (^0 
CFR  60).  Therefore,  sample  train  preparation,  sampling  and  recovery, 
calculations  and  quality  assurance  were  done  in  accordance  with  the  methods  and 
procedures  outlined  in  ^0  CFR  60,  Appendix  A  and  California  Method  A21 . 

Two  sampling  ports  were  installed  at  right  angles  in  the  stack.  Two 
traverses  of  the  stack  cross  section  were  completed.  These  ports  were  installed 
approximately  8  duct  diameters  downstream  ana  7  duct  diameters  upstream  from  any 
flow  disturbance.  Based  on  the  inside  stack  diameter,  port  location  and  type  of 
sample  (particulate),  12  traverse  points  (6  per  diameter)  were  used  to  collect  a 
representative  particulate  sample.  Appendix  C  shows  port  locations  and  sampling 
points . 
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Prior  to  every  sample  run,  cyclonic  flow  was  determined  by  using  the 
Type  S  pitot  tube  and  measuring  the  stack  gas  rotational  angle  at  each  traverse 
point.  Flow  conditions  were  considered  acceptable  when  the  arithmetic  average 
of  the  rotational  angles  was  20  degrees  or  less.  A  preliminary  velocity 
pressure  traverse  was  aLso  accomplished  at  this  time. 

A  grab  sample  for  ORSAT  analysis  (measures  oxygen  and  carbon  dioxide  for 
stack  gas  molecular  weight  determination)  was  taken  during  each  sample  run. 

ORSAT  sampling  and  analysis  equipment  are  shown  in  Figures  2  and  3-  Flue  gas 
moisture  content,  needed  for  determination  of  flue  gas  molecular  weight 
determination,  was  obtained  during  particulate  sampling. 


ORSAT 
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Particul  ate  and  H C 1  samples  were  collected  us :  ng  the  samp!  i  ng  trur; 
shown  ip.  F  Lgure  4.  The  t-ain  consi sted  of  i  battonh  ;ok  probe  nos;’  le,  heated 
.  neon<_  p-’Obe,  he-jc^d  51  ass  1  1.  ter’,  i  np .  rigte's  and  a  pumping  i.ud  m^t i  .’ij^ 
device.  The  nozzle  w  is  sis.nl  prior  to  each  sample  run  so  that  the  was  stream 
could  be  sampled  i  sok  1  nect  Leal  ly  (the  velocity  at  the  no  z:'d  tip  was  tne  same  ■ 
the  stack  gas  velocity  at  each  point  sampled).  Flue  gas  velocity  pressure  was 
measured  at  the  nozz le  tip  using  a  Type  3  pitot  tube  connected  t  3  a  ”]  unc; 
incl i ned -vertical  manometer.  Type  K  thermocouples  wore  use  1  to  measure  flue-  g 
and  sampling  train  temperatures .  The  probe  liner1  was  heated  to  minimise 
moisture  condensation.  The  heated  filter  was  used  to  collect  particulates. 

The  Lmpinger  train  consisted  of  the  following  components: 


1.  First,  third  and  fourth  impingers:  Modified  Greenburg -3m: ' 


type. 


2.  Second  impinger:  Standard  Greenburg -Smi th  design.  The 
apparatus  was  used  as  a  condenser  to  collect  ■stack  gas  moisture  and  'ny  d-ocnl  or  i 
acid  (HCL) .  California  Method  411  was  used  to  collect  HCl;  the  distilled  wate” 
normal ly  used  in  the  first  two  impingers  was  replaced  with  known  quantities  of 
0.003M  sodium  carbonate  and  0.0024M  sodium  bicarbonate  to  remove  water  from  the 
gas  sample,  as  well  as  act  as  the  collection  media  for  the  Mb  1 .  The  pumping  an 
metering  system  was  used  to  control  and  monitor  the  sample  gas  flow  rate. 
Equipment  calibration  data  j-e  found  in  Appendix  L> . 


Ail  calculations  were  made  us.ng  the  Environmental  Protection  Agency 
joI  ieation  entitled  ".Source  Test  Calculation  and  Check  Programs  for 

Packard  41  Calculators",  ' EPA-340/1 -3b -01 3;  and  associated  software 
Particulate  samples  were  analyzed  according  to  the  methods  specif; 
HCl  samples  were  analyzed  by  ion  chromatography. 


Hewl etl 
pr j grams . 
in  Method 


lit  Alt  I)  AtU  A 


P1IMI’ 


VACCIIM 
l  INI 


Figure  4,  Particulate  Sampling  Train 
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.  Kes^lts 

Vi'  >ie  Emissions:  Visible  emissions  averaged  less  than 
is.  “'.am'*  .ere  seen  shooting  from  the  top  of  the  incinerator  dor : 
alirg.  "  ,s  probably  resulted  from  excess  propane. 


a : 


Particulate  Emissions:  Gravimetric  analysis  of  the  front  naif  of 
•r  or  filterable  particulate  matter  (material  collected  on  sampling 
:es  ;p  to  and  including  the  filter)  was  determined  fo”  compliance 


pesos.  Field  lata  sheets  are  found  m  Appendix  C  and  the  resulting 
articulate  emission  calculations  are  presented  in  Appendix  E.  Table  '  provide 
e  final  particulate  emissions  test  results.  Particulate  emissions  avenged 
*4*3  ib/hr.  Inis  complies  with  the  applicable  limits.  This  corresponds  to  an 


gr/dsef,  below  the 


i.  ill  1  o  '^/i 


rof  H  3  rr  Y 

.  -'ft1 


/dsr>r 


i.  HOI  Emissions:  Table  2  presents  the  final  HC1  emissions  test 
results.  HC1  calculations  are  found  in  Appendix  F.  At  this  time,  there  are  no 
State  standards  for  HC1  emissions. 


Table  1.  Particulate  Emission  Test  Results 


EMISSIONS 


STACK  GAS 

TOTAL 

CATCH 

CORRECTED 
TO  1 2%  CO- 

Run 

d4! 

O 

o 

AJ 

** 

O 

KJ 

(nig) 

' gr/ dsef ) 

( gr/ dsef ) 

1 

7.2  1 0 . 0 

236.8 

0.089 

0.148 

7.4  9.3 

4  4  9.8 

0.159 

0.253 

i 

8 .  h  3.4 

695.0 

0.259 

0.370 

AVG  =  0.169 

0.259 

Table  2: 

Hydrogen  Chloride  Emi33ion  Test 

Resul ts 

TOTAL  HCL 

SAMPLE 

STACK  GAS 

EMISS 

IONS 

COLLECTED 

VOLUME 

FLOW  RATE 

Run  it 

?  mg) 

( dsef ) 

( dscfm) 

( gr/ dsef ) 

( lb/ hr) 

i 

34.9 

40.9 

31  3-0 

0.01 3 

0.035 

2 

13.8 

43.5 

359.0 

0.005 

0.015 

< 

45 . 4 

41.5 

337.0 

0.017 

0.049 

AVG 

=  0.012 

0.033 

Abb-'evi  it: uns  used  in  Tables  1  and  2 


mg  =  milligrams 

gr/.Jsef  =  grains  per  dry  standard  cubic  foot 

dsef  J-y  standard  cubic  foot 

dscfm  =  dry  standard  cubi c  foot  per  minute 
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comp: .ance  testing  res 
applicable  Yuba  County  vis 
the  following  problems  wer 

i.  Flames  were  se 
loading;  the  stack  refract 
temperature  was  observed  t 
testing  began.  These  prob 


ults  indicate  the  i  nci  nerato-”  is  in  c 
ible  and  particulate  emissions  stands 
e  observed  during  operation  of  the  in 

en  shooting  from  the  top  of  the  inoin 
ory  glowed  red  throughout  the  test;  a 
o  reach  above  2200°F  on  several  oocas 
lems  were  probably  the  result  of  exoe 


2.  During  operation,  fugitive  emissions  leaked  from  the  incinerator 
doo” .  This  exposed  the  operator  to  potentially  hazardous  pollutants. 

3.  There  were  no  devices  for  monitoring  the  primary  and  secondary 
chamber  temperatures . 

Although  visible  emissions  met  limits,  opacity  was  greater  than  -405 
during  loading.  The  overloading  of  the  incinerator  resulted  in  educed  air 
circulation  and  high  opacity  readings. 

The  hospital  incinerator  is  presently  operating  at  a  capacity  that  barely 
meets  particulate  emission  limits.  An  increase  in  the  incinerator  workload  will 
probably  increase  particulate  emissions  above  the  0.3  gr/dscf  limit  and  cause 
the  visible  emissions  to  exceed  the  AO®  opacity  limit  (averaged  over  three 
minutes).  Alternative  methods  of  disposal  of  pathological  waste  should  be 
investigated  tc  meet  the  base's  future  needs.  Two  acceptable  methods  would  be 
contract  disposal  or  procurement  of  a  new  incinerator  capable  of  handling  the 
increased  workload. 

In  the  interim,  the  hole  in  the  refractory  and  incinerator  wall  should  be 
fixed  and  thermocouples  installed  on  the  primary  and  secondary  chambers.  The 
i nci nerator * s  operational  components  should  also  be  checked,  their  operation 
verified,  and  the  unit  operated  according  to  good  engineering  practices.  Good 
engineering  practices  for  pathological  waste  incinerators  are: 

1 .  primary  chamber  temperatures  between  1000  -  1200°F, 

2.  secondary  chamber  temperatures  between  1 630  -  1300°F,  and 

3.  residence  bime  in  the  secondary  chamber  of  0.5  seconds. 


IV.  RECOMMENDATIONS 

The  pathological  waste  incinerator  will  not  meet  the  hospital's  future 
needs.  A  long  term  disposal  method  for  pathological  waste  needs  to  be 
developed.  AF0EHL  will  remain  active  in  supporting  the  base's  present  and 
future  needs. 
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County  of  Yuba 


Air  Pollution  Control  District 


Date  august  10,  1989 


PERMIT 


NO:  BE-01-42 


IS  HEREBY  GRANTED  TO 

UNITED  STATES  AIR  FORCE  -  BEALE  AIR  FORCE  BASE 


SUBJECT  TO  THE  FOLLOWING  CONDITIONS 


SEE  ATTACHED  FOR  SPECIFIC  CONDITIONS: 


This  permit  does  not  authorize  the  emission  of  air  contaminates  in  excess  of  those  allowed  by  the  State  of 
California  or  the  Rules  and  Regulations  of  the  Air  Pollution  Control  District.  This  Permit  expires  one  (  1  ) 
year  from  date  of  issuance  and  must  be  renewed  before  the  expiration  date. 


Air  Pollution  ContrpnHlicer 


938  14th  Street 
Marysville,  California 


REVOCABLE  AND  NOT  TRANSFERABLE 


BEALE  AIR  FORCE  BASE  PERMIT  CONDITIONS 

1.  This  permit  is  valid  for  one  year  from  date  of  issue  and  must  be  renewed 
by  permittee. 

2.  This  permit  does  not  guarantee  that  the  equipment  will  comply  with  the 
"Rules  and  Regulations  Governing  Air  Pollution  Control  in  ^uba  County"  or 
any  applicable  state  or  federal  regulations. 

3.  All  equipment,  including  both  process  and  pollution  abatement  equipment 
must  be  maintained  in  good  working  order  at  all  times.  In  the  absence  of 
specific  permit  conditions  to  the  contrary,  the  throughputs,  fuel  and 
material  consumptions,  capacities,  and  hours  of  operation  described  in 
the  permit  application  will  be  considered  maximum  allowable  limits. 

4.  The  Air  Pollution  Control  Office  must  be  notified  of  any  upset/breakdown 
or  removal  of  air  pollution  equipment  within  24-hours  of  such  event(s). 

5.  Prior  to  adding  a  new  emission  source  or  making  any  modification  to  an 
existing  source,  permittee  must  first  obtain  an  approved  "Authorization 
to  Construct"  from  the  Yuba  County  Air  Pollution  Control  Office. 
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REGULATION  III 

PROHIBITION  -  STATIONARY  EMISSION  SOURCES 

Visible  Emissions:  AS  provided  by  Section  41701  of  the  California 
Health  and  Safety  Code.'  a  person  shall  not  discharge  into  the  atmo¬ 
sphere  from  any  9  ingle ; source  of  emissions  whatsoever,  any  air 
contaminants  for  a  period  or  periods  aggregating  more  than  three 
minutes  In  any  one  hour  which' is: 

a.  As  dark  or  darker  in  shade  as  that  designated  as  No;  2  on  the 
Ringlemen  Chart,  as  published  by  the  United  States  Bureau  of 
Mines :  or 

b.  Of  such  opacity  as  to  obscure  an  observers  view  to  a  degree 
equal  to  or  greater  than  does  smoke  described  in  Subsection  'a' 
above . 


Rule  3.1  Exceptions  to  Rule  3.0:  In  accordance  with  Section  41704  of  the 

California  Health  and  Safety  Code,  nothin*  in  Rule  3.0  shall  be 
construed' to  prohibit: 

a.  Open  burning  as  authorised  un  Rule  2.1: 

b.  The  use  or  orchard  and  citrus  grove  heaters  which  ate  in  com¬ 
pliance  with  Rule  2,15: 

c.  Emissions  resulting  from  food  preparation,  heating  or  comfort 
fires  In  '  Single  "dr  two^-family  dwellings,  providing  prohibited 
materials  ah  Outlined  ‘in  Rulfe'  2.9  of  these  Rules  and  Regula¬ 
tions.  are  not  burned. 

d.  Emissions  from  Tee  Pee  burners  or  from  forestry/agricultural 
residue  burners  used  to  produce  energy  when  such  emissions 
result  from  start  up  or  shut  down  of  the  process  or  from  the 
malfunction  of  emission  control  equipment  providing: 

1)  These  emissions  shall  not  exceed  a  period  or  periods  of 
time  aggregating  more  than  30  minutes  in  any  24  hour 
period . 

2)  The  emissions  do  not  result  from  the  failure  to  operate  and 
maintain  in  good  working  order  any  emission  control  equip¬ 
ment  . 

3)  Fuels  used  are  forestry  and/or  agricultural  residue  with 
supplementary  fossil  fuels. 

Rule  3.2/  Particulate  Matter  Concentration:  A  person  shall  not  discharge  into 
the  atmosphere  from  any  source,  except  as  allowed  by  Rule  3.1. 
section  'a'  and  'c'  of  these  Rules  and  Regulations,  particulate 
matter  in  excess  of  0.3  grains  per  cubic  foot  of  gas  at  standard 
conditions . 

When  the  source  involves  a  combustion  process,  the  concentration 
must  be  calculated  to  12  per  cent  carbon  dioxide  (C02).  In  mea¬ 
suring  the  combustion  contaminants  from  incinerators  used  to  dispose 
of  combustible  refuse  by  burning  the  carbon  dioxide  (C02)  produced 
by  combustion  of  any  liquid  or  gaseous  fuels  shall  be  excluded  from 
the  calculation  to  12  percent  of  Carbon  Dioxide  (C02). 
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Rule  3.3 )  Dust  and  Fumes:  A  person  shall  not  discharge  In  any  one  hour  from 
any  source  whatsoever,  except  cs  provided  by  Rule  3.1.  section  'a' 

— and  'c'  of  these  Rules  and  Regulations,  dust  or  fumes  In  total 

quantities  In  excess  of  the  amounts  shown  In  the  following  table: 

To  use  the  following  table,  take  the  process  weight  per  hour  as 
such  is  defined  in  the  attached  definitions.  Then  find  this  figure 
on  the  table  opposite  which  is  the  maximum  number  of  :  pounds  of 
contaminants  which  may  be  discharged  into  the  atmosphere  in  any  one 
hour.  As  an  example:  if  "A"  has  a  process  which  emits  contaminants 
into  the  atmosphere  and  which  process  takes  four  (4)  hours  to  com 
plete.  he  will  divide  the  weight  of  all  materials  in  the  specific 
process,  in  this  example,  2,400  lbs.,  by  '4',  giving  a  process 
weight  per  hour  of  600  lbs.  The  table  shows  that  "A"  mav  not 

discharge  more  than  1.83  lbs.,  in  any  one  hour  during  the  process. 

Interpolation  of  the  data  in  the  table  for  process  weights  up  to 
60.000  pounds/hour  shall  be  accomplished  by  use  of  the  equation: 


E  -4.10  p 

and  Interpolation  and  extrapolation  of  the  data  for  process  weight 
rates  in  excess  of  60.000  pounds/hour  shall  be  accomplished  by  use 
of  the  equation: 

E  =>  (55.0  p011)  -  40 
E  *  Rate  of  emission  in  pounds/hour; 

P  =  Process  weight  rate  in  ton/hour. 
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ALLOWABLE  RATE  OF  EMISSION  BASED  ON 
PRtOdESS  WEIGHT  RATE 


Process  Weight 
Rate 

Kate  of 
Emission 

Process  Weight 

Rate 

Rate  of 
Emission 

Lb.  Hr.  Ton  Hr. 

Lb.  Hr. 

Lb.  Hr.  tons  Hr. 

Lb.  Hr 

1C3 

0.15 

0.56l 

16.000 

8.00 

16.5 

200 

C.10 

0.877 

18,000 

9.00 

J7.9 

400 

0.20 

1.40 

20,000 

10.00 

(9.2 

600 

0.30 

1 .83 

30.000 

15. 

25.2 

800 

0.40 

2.22 

40,000 

20. 

30.5 

1.000 

0.50 

2.58 

50,000 

25. 

35 . 4 

1 ,500 

0.75 

3.38 

60,000 

30. 

40.0 

2.000 

1  .00 

4  .  10 

70,000 

35. 

41 .3 

2.500 

1  .25 

4.70 

80,000  _ 

40 . 

42.5 

3.000 

1.50 

5.38 

90.000 

45. 

43.6 

3.500 

1  .'S 

5.96 

100.000 

50. 

44.6 

4,000 

2.00 

8.5? 

120,000 

60. 

46.3 

5.000 

2.50 

7.56 

140. 00C 

70. 

47.8 

6.000 

3.00 

8.56 

180.000 

80. 

49.0 

7.000 

3.50 

9.49 

200,000 

100. 

51.2 

8  000 

4.00 

10.4 

1,000.000 

500 . 

69.0 

9.000 

4.50 

1 1 1  2 

2.000,000 

1 .000. 

77.6 

10.000 

5.00 

12.0 

6.000.000 

3.000. 

92.7 

12,000 

6.00 

13.6 

Table  for  Rule  3.3 
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PARTICULATE  SAMPLING  DATA  SHEET 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


ACETONE  WASHINGS  (Probe,  Front 
Half  Filter) 


BACK  HALF  (If  needed) 


1MPINGER  1  (H20 ) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry ) 


IMPINGER  4  (Silica  Gel) 


Totui  Weight  of  Particulates  Collected 


WATER 


FINAL  WEIGHT 

(gm) 


351.S 


2 .  c2 


INITIAL  WEIGHT 

(  4m) 


Zoo 


2  0  0 


0 


7-00 


Total  Weight  of  Water  Collected" 


o.  3.3  b  5 


WEIGHT  WATER 

(4m) 


Sc?.  5 


sS.o 


c*  0 


>7.  5 


/  7.0  *" 


III. 

GASES  (Dry) 

ITEM 

ANALYSIS 

1 

ANALYSIS 

2 

ANALYSIS 

3 

1  ANALYSIS 

4 

AVERAGE 

?.Z 


m.  o 


FEBM  651  REPLACES  OEHL  20.  MAY  78,  WHICH  IS  OBSOLETE. 


AMO 
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PARTICULATE  SAMPLING  DATA  SHEET 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


IMPINGER  1  ( H20 ) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry ) 


IMPINGER  4  (Silica  Gal) 


Totul  Weight  of  Particulates  Collected 


II. 

WATER 

m  •« 

1 

FINAL  WEIGHT 

INITIAL  WEIGHT 

WEIGHT  WATER 

(8™)  | 

(em) 

(fim) 

3  o  o  3 


3  0  O.r's 


3  o  o .  n 


Total  Weight  of  Water  Collected 


3  l  ■  0 


.  o 


Vol  %  N2  =  (100%  -  %  C02  -  %  02  .  %  CO) 


651  REPLACES  OEHL  20,  MAY  78,  WHICH  IS  OBSOLETE 


AMD 


FORM 
FEB  84 
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PARTICULATE  SAMPLING  DATA  SHEET 
Ross  Section  i  equations 


BUILDING  NUMBER 


l!n^c:~r 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


SOURCE  NUMBER 


ACETONE  WASHINGS  (Probe,  Front 
Halt  Filter) 


BACK  HALF  (If  needed) 


TM££ 


PARTICULATES 


FINAL  WEIGHT 
(ffn) 


INITIAL  WEIGHT 

(gm) 


,  2  25? 


WEIGHT  PARTICLES 

(gm) 


Vol  %  Nj  =  (100%  -  %  C02  -  %  02  •  %  CO) 


AM"  651  PFOLACES  OEHL  20.  MAY  70.  WHICH  IS 


OBSOLETE. 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

CSfaci  Geometry) 


BASE 

PLANT  ’ 

DATE 

VI 

\M _ 

SAMPLING  TEAM 

beat— 

SOURCE  NUMBER 


distance  from  outside  qf  nipple  to  inside  diameter 

o 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 

POINT 

PERCENT  OF 
DIAMETER 

DISTANCE  FROM 
INSIDE  WALL 

(Inches) 

TOTAL  DISTANCE  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 

PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


INSIDE  STACK  DIAMETER 


ION  PRESSURE 


2'?  OS 


STACK  STATIC  PRESSURE 


SAMPLING  TEAM 


TRAVERSE  POINT  NUMBER 


VELOCITY  HEAD,  V.  IN  M20 


..  fro  . 


STACK  TEMPERATURE  (°P) 


VISIBLE  EMISSION  OBSERVATION  FORM 


No.  3 


COMPANY  NA.Mc 


HciGHT  ABOVE  G3CU.no  LHVEL 

O  ,  / 

yc 


HEIGHT  RELATIVE  TO  OBSERVER 


Start  ,5L 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
Start  £?  -  c.j  End 


DESCRIBE  PLUME  BACKGROUND 


Start  ^ 


SKY  CONDITIONS 


Start  CO End  , 


V/INO  SPEED 


Start  C/  '  >>1//|En(J 


AMBIENT  TEMP 

cv 

Start  J)  y  End 


WET  BULB  TEMP 


RH,  percarrt 


SOURCE  LAYOUT  SKETCH 


Draw  Norm  Arrow 


Sun 


X  EmiasionJ 


Obiarvsr’j  Poait.on 


<{£> 

in  Locwwcn  l 


OBSERVER'S  NAME  (PRINT) 

Cti/hius  i J  m Tt&cZi 

- 

DATE 

<T/~ 

ORGANIZATION  \ 

CERTIFIED  BY 

TtX‘iS  AO  C\  tAci-r^ 

DATE 

r>  'r.-i-.r  7 

VISIBLE  EMISSION  OBSERVATION  FORM 


SOURCE  ID  NUMdER 


OPERA riNG  MOOS 


E  FROM  OBSERVER 


HEIGHT  RELATIVE  TO  OBSERVER 
Start  0  End  v/ 


DIRECTION  FROM  OBSERVER 
Start  Erd  S 


EMISSION  COLOR  IF  WATER  DROPLET  PLUME 

Start  CL-£^(-s  End  \/  Attached  O  (j/f\  Detached  G 


FOINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
‘-‘S'  End 


Mi 


DESCRIBE  PLUME  BACKGROUND 
Start  AIL 


u  ACKCROUNO  CCJLOR 
Start  f?OLl  U  End 


AMBIENT  TEMP 
Start  g  C‘  End 


Sun 

Wind  — 


End  y 


SKY  CONDITIONS 
Start  End 


WIND  DIRECTION 
Sart  J*  End 


WET  BULB  TEMP 


/ 


RH,  peccant 


SOURCE  LAYOUT  SKETCH 


Draw  Nortti  Arrow 


|  ( X)  Emission  Point 


MO* 

Sun  Location  Line 


Observer's  Position 


VISIBLE  EMISSION  OBSERVATION  FORM 


PHONE  (KEY  CONTACT)  J 


SOURCE  10  NUMBER 


PROCESS  EQUIPMENT 

^ *VTT'  C'L  C  i a |  r  :u 


CONTROL  ECUIPMENT 

.  A JD  Are 


»T.1  C. 


OPERATING  MODS 


HEiGHT  ABOVE  GRCUNO  LEVEL 
^  ' 


OiSTANCE  FROM  OBSERVER 
Sn/1  End 


HEIGHT  RELATIVE  TO  OBSERVER 


End  4" " 


DIRECTION  FROM  OBSERVER 


Slart  Oo 


EMISSION  COLOR  IF  WATER  DROPLET  PLUME 

Slart  CtC'hZ.  End  Attachwd  □  fJ/H  0 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 


DESCRIBE  PLUME  BACKGROUND 


OelacFfd  □ 


Start  /c 


SKY  CONDITIONS 


Start  CLtftrt-  End  ^ 


WIND  DIRECTION 


AMBIENT  TEMP 

Slart  7  5 


Siart  5c'J/7/  End  */ 


RH.  percent 

20 


WET  BULB  TEMP 


SOURCE  LAYOUT  SKETCH 


Draw  Nodti  Arrow 


Sun  HjH 


.  Emission  Point  *■ 


Observer's  Posiiion 


un  Location  Lina 


ADOITIONAL  INFORMATION 


TT-X/K  tha  Rl 


n  at  ft:  ft 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


(English  units) 


Date 


u  kLz&L 


Meter  box  number 


f/tK 


Orifice 
nanometer 
setting 
(AH), 
in.  H^O 

Gas  volume 

Temperature 

Time 

(6), 

min 

Y. 

i 

AHG 

in.  Hj 

Wet  test 

neter 

(yw). 

ft3 

Dry  gas 
meter 

<vd>. 

ft3 

Wet  test 

meter 

(tw>. 

°F 

I 

Outlet 
(td ). 
o 

op 

i 

0.5 

5 

s.i> 57 

75  535 

V 

JL _ 

77 

53735 

A73 

1.0 

5 

5.  #31 

1530 

h 

E _ 

T? 

M _ 

542.5 

EXES 

H3S 

1*7 

1.5 

10 

10  101 

77  537 

b 

s _ 

i 

21221 

/5'35 

BBH 

/£? 

2.0 

10 

10.230 

538 

4 _ 

55 

n _ 

552. 

045 

ni 

3.0 

10 

l&atf 

m 

til _ 

!f  7 

554.75 

33 

A  0^65 

M7 

,  40 

10 

Mil 

3  538 

TScflKSil 

ft _ 

m 

HS 

Aw  l 

/.?2- 

Avg 

/•00Z. 

JiiL 

vac 

H-0 

H'fi 

^P. 


AH, 
in . 

h2° 

AH 

V  Pjt,  +  460) 

y  W  b  d 

0.0317  AH 

■(t  +  460)  el  2 

V 

V 

w  J 

13.6 

1  Vpb  ♦  ,ft>  (t  *  460) 

Jr'  i  P.  (t  .  +  460) 

D  u 

0.5 

0.0368 

(5)(3tf  .*0(537.  7S^ 

1 1JI  f  i  Ull «  >| 

1 

!5.©s  :  •»  535  ) 

1.0 

0.0737 

C5Xjc  eiysf2  5) 

53th 

■Hm 

1.5 

0.110 

ff  2X3M7.7S') 

(T53r#££M 

2 

iiO.^<X2oc7</j%Y53?N) 

■L-jg _ J 

2.0 

0.147 

(<3V  (.  V  ■cts)C550 
:/0  23V >'^  2  +4^r\53?X' 

1 

a 

3.0 

0.221 

irN  '  3f  -a'.Vs*^  75> 

75>gY;o.‘f2.V 

r 

r  5  3V 

7y?*>$  t^4/  .7^1 

4.0 

0.294 

(i  O  (  3t'  K,5 **7^ 

■ 

tc^y^.v:  + ^n.rv^s'fi 

3  If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 

under  t  , . 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


(English  units) 


ft i>4  iW  U  AfjZ 


Barometric  pressure,  P  = 


Meter  box  number  Km ,^-cc-U  2- 
in.  Hg  Calibrated  by  tzC'cH  f  \k^Li 


Gas  volume  Temperature _ 

Orifice  Wet  test  i  Dry  gas  Wee  test  j  Dry  pas  meter 
nanometer  meter  |  meter  meter  |  Inlet  IDutlet  I  Avg  Time 

setting  (Vw),  !  (V  ),  (tw),  j  (td  ) , j ( td  ),  |  ltd),  (©)■ 

|  ■  !  i  j  o  i  I 

ft3  !  ft3  °/i\  ]  °/£  j  ^  I  °^/L  -"in 


5  I  5.^  -f  S3 <t  l^swi.r! Isisl-t’  l2c\ i  o.^o 


in.  h:0 


i  1 

Vi  hi  ss~7  [&7-S~i(L6i  g,  /5-Z.  l.tfcV  /-9vj 


0./?5  (5?  531  /3Z  /, i)0 i 


|  7v  uc  /  SU-^f'O  A 

'IO--I55  m  53°) I&7  /,ocg  /.9 


O  80  J  74  -< 

-7  5s%&  gyShH^^?5^37)540  /q.q  GL^ji  a.ae3 


Avg  \Dl^  (jfrCl 


V  P  (t  +  460) 

_ W  D  0 _ 

V  (P  +  (z  *  460) 

C  D  .  0  *0 


C  0.0757 


0.221 


mmnma 


CS  )  UlZii  tSTV7  b 
VJfS 


Mg<i  t  )/£}? 


c/oj  cas.gj) 


/C  UaM  ij)  C.svoJ _ 


raaaoKgfiiegBi 


r (t  +  460)  G 

THrc  -  °-0517  ^ - 

M  Fb  itd  +  460)  [ 


(O'VMJOS 


1 7  )  U>)  [  CS39-S) 


03,7)0"  rfc39.<  li±T) 


10 


KjWMlI 

■FcrreiiM 


s  only  one  thermometer  on  tne  dry  gas  meter,  recorc  tne  tempera-ure 


h  o5S  I 


0<  45  I 9 


Oualitv  Assurance  Handbook  M4-2.5A  (rronc  side 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


2P  /  nn 

Date  IhDcJT 2T^  Thermocouple  number  Ol _ 

2.  •  V3  ~t-/ 

Ambient  temperature  ^-o  °C  Barometric  pressure  2Pl  ,175'  in.  Hg 


'IoLtzy 


Calibrator 


S  tcrr 


Reference:  mercury-in-qlass  /V $ S 

other 


Reference 

pointa 

number 


C 


Source 
( specify) 


Reference 
thermometer 
temperature , 
°C 


Thermocouple 

potentiometer  Temperature 
temperature,  difference, 

°c  X  Dc 


ICE 

0 

0 

_ , 

iS&rV- 

floors 

TErr\p 

JISS 

C.L 

aEvery  30°C  (50°F)  for  each  reference  point. 

h 

Type  of  calibration  system  used. 

c[(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273) 

ref  temp,  C  +  273  J  10Ckl.5%. 

*  m(,sr  ^3^-  tcj  /Ti/f  a/  /c cF  iZ-KF- 

Quality  Assurance  Handbook  M2-2.10 
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u  -i 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date 


Ambient  temperature 
Calibrator 

t>cv7T 


Reference 

point 


Source 


number  (specify) 


/  C£ 

B&TU- 


(loo/y\ 

rHjmf 


£  ° 


/  m 

Thermocouple  number _ Pc? 

‘  Z^.Z^L/ 

C  Barometric  pressure  2g . /  j-  in.  Hg 


Reference:  mercury-in-glass  NQS  v 


other 


Reference  Thermocouple 

thermometer  potentiometer  Temperaturec 

temperature,  temperature,  difference, 

°C  0  C  MtcC*~ 


aEvery  30°C  (50°F)  for  each  reference  point. 

^Type  of  calibration  system  used. 

c  (ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273 
_  ref  temp,  °C  +  273 

jfr  fnUST  Bt  kJipis*/  J°C.  cr  tt&F 


100< 1 . 5% 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date 


Ambient  temperature 


Dl _ 


Thermocouple  number  L>  5 

2 9  ■  "Z_3  ”2-/ 

°C  Barometric  pressure  Z-t  •  /  'Vi"  in.  Hg 


Calibrator 


ScctT 


Reference:  mercury-in-glass  /V/^J 


other 


Reference 

point 

number3 


Source 
( specify ) 


ICE 
S  ^ 


rEnii^ 


Reference 
thermometer 
temperature , 
°C 


Thermocouple 

potentiometer  Temperaturec 
temperature,  difference, 

°c 


aEvery  30°C  (50°F)  for  each  reference  point. 

^  m  ^  b  - -*  1  ^  W  i  r  r'  4*  /“v  m  1  i  r*  rt  ^ 


Type  of  calibration  system  used. 

c  (ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C 

ref  temp,  °C  +  273 


+  273  ) 


100<1 .5%. 


/  AIU5T  Hj/T/ff*  /fi(L  OF 


Quality  Assurance  Handbook  M2-2.10 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date 


Ambient  temperature 


XL 


Thermocouple  number 

Z?,7jV~ 


’C  Barometric  pressure  ZPf  •  /  *75~  m.  Hg 


Calibrator  Reference:  mercury-in-glass  A/  ft  S 

‘ScjSTT 

other 


Reference 

point 

number 


Source 
( specify ) 


ICft  . 


£LcC>7r\ 

-T£'nf> 


Reference 
thermometer 
temperature , 


6 


JZS'.S" 


Thermocouple 
potentiometer 
temperature , 
°C 


<2  S'.  ^ 


Temperaturec 
difference , 

"C5'' 


O  •  b 


o.  / 


aEvery  30°C  (50°F)  for  each  reference  point. 
bType  of  calibration  system  used. 

c [ (ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273) 

ref  temp,  °C  +  273 

^  r*ii/3r3£  iv/rtf/tf  /*C_  Of 


100< 1.5%. 
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STACK  SENSOR  CALIBRATION:  19-20  Oct  88 


REFERENCE  TEST 

SENSOR  TEMPERATURE  TEMPERATURE 
#  (deg  K)  (deg  K) 

X  axis  Y  axis 


PI  273.30  273.60  Regression  Output: 


371.90  373.60  Constant  -4.30 

A47.no  460.20  Std  Err  of  Y  Est  0.20 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient  s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F( 1093.3  K)  =  1.29% 
P2  273.30  273.60  Regression  Output: 


371.80  373.60  Constant  -4.27 

447.60  450.80  Std  Err  of  Y  Est  0.11 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F( 1093 .3  K)  =  1.25% 
P3  273.30  274.10  Regression  Output: 


371.90  374.10  Constant  -2.96 

447.60  450.80  Std  Err  of  Y  Est  0.03 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient s)  1.01 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F ( 1093 .3  K)  =  1.11% 
P4  273.30  273.60  Regression  Output: 


371.80  373.60  Constant  -4.27 

447.60  450.80  Std  Err  of  Y  Est  0.11 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F( 1093.3  K)  =  1.27% 
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P5 


Regression  Output: 


273.30  274.10 

371.90  373.60  Constant  -3.03 

447.60  450.80  Std  Err  of  Y  Est  0.37 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient! s)  1.01 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F ( 1093 .3  K)  =  1.08% 
P6  273.30  273.30  Regression  Output: 


371.90  373.60  Constant  -5.03 

447.60  450.80  Std  Err  of  Y  Est  0.09 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient(s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F(1093.3  K)  =  1.37% 
P7  ^73.30  273.30  Regression  Output: 


371.90  373  60  Constant  -5.03 

447.60  450.80  Std  Err  of  Y  Est  0.09 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient(s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F(1093.3  K)  =  1.37% 
P8  273.60  273.60  Regression  Output: 


371.80  373.00  Constant  -4.75 

449.40  452.40  Std  Err  of  Y  Est  0.39 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient! s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F(1093.3  K)  =  1.25% 
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TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORM 


Pitot  tube  assembly  level?  ^ _  yes  _  no 

Pitot  tube  openings  damaged?  _  yes  (explain  below)  ^  no 

o1  =  I  (<10°).  o2  =  (<10°)«  =  &  °  (<5°), 

3 2  =  2-  0  (< 5°  ) 

9  3 y) 

Y  -  I  ° ,  e  =  /  ° ,  A  =  IZ’llU  cm  (in.) 

0‘  I  2 

z  =  A  sin  y  =  O/bH'  cm  (in.);  <0.32  cm  (<l/8  in.), 

w  =  A  sin  G  =  /2  0/kL{  cm  ( in . ) ;  < . 08  cm  ( < 1/32  in. ) 

C-OZlZ 

pa  '%?/ _  cm  (in. )  Pb  3 _  cm  (in.) 

Dt  =  %CnA  cm  ( in . ) 


Comments:  7  £.tsC77£&  ifrxx)  /Jfp  /9  fn  fk.i  tj  2L  ^ 

F,C-  2 .  Z  /kf^jC^JLD  Qp/er-/c,<L/fovr  ~  yy 


Calibration  required? 


yes 


no 


Oualitv  Assurance  Handbook  M2-1 . / 


NOZZLE  CALIBRATION  DATA  FORM 


where : 


aD,  9  =  three  different  nozzles  diameters,  mm  (in.);  each 

'  '  '  diameter  must  be  within  (0.025  mm)  0.001  in. 

k  AD  =  maximum  difference  between  any  two  diameters,  mm  (in 

AD  £(0.10  mm)  0.004  in. 

D^Vg  =  average  of  D-^,  T)^'  and  D^  • 


Quality  Assurance  Handbook  M5-2.6 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  ^  _  Thermocouple  number  ^  C 

Ambient  temperature  °C  Barometric  pressure  _  in.  Hg 

Calibrator  Reference:  mercury-in-glass  /tH ^ 

SGoT-r-  .. 

other 


Reference 

point 

number 

Source  a 
( specify) 

Reference 
thermometer 
temperature , 

°C 

Thermocouple 
potentiometer 
temperature , 

°C 

Temperature 
difference , 

#  cr^  * 

jaj  i-£  t~ 

— 

Mrr 

•jl.r 

U3> 

j 

.  5T 

— 

zL 

D 

\ 

! 

— 

!& 

(5+rU 

H3-  r 

- 

tzco^ 

2_  4 

2  £  -  ^ 

Type  of  calibration  system  used. 

(ref  temp,  °C  273  )  -  (test  thermom  temp,  °C  +  273  ) 
ref  temp,  °C  +  273 


100< 1 . 5% . 


Quality  Assurance  Handbook  M5-2.5 
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APPENDIX  E 

Acetone  Blank  Results  and 
Particulate  Emissions  Results 


50 


BLANK  ANALYTICAL  DATA  FORM 


Plant  i  4F  6 _ 

Sample  location  _ Q  Ian  /C _ 

Relative  humidity  ~~ — _ 

Liquid  level  marked  and  container  sealed  ~ — _ _ 

Density  of  acetone  (p_)  0  7 g  q/ml 

cl 

Blank  volume  (V  )  /Oo  ml 

Date  and  time  of  wt  D^CO  kr _  Gross  wt  / oV.  g 79  7  mg 

Date  and  time  of  wt  31  /Wf  _  Gross  wt  /py,  mg 

Average  gross  wt  / oV.  g go9  mg 

Tare  wt  /o  V.  g  79  7  mg 

Weight  of  blank  (mab)  x  nn!  3  mg 


C 

a 


m 


ab 


V  p 
a  Ka 


(  ■  00/A  ) 

(  loo  )  (  0.  7g  ) 


0.  0000  mg/g 


Note:  In  no  case  should  a  blank  residue  greater  than  0.01  mg/g 

(or  0.001%  of  the  blank  weight)  be  subtracted  from  the  sample 
weight. 


Filters 

Filter  number 

Date  and 

time 

of 

wt 

Gross  wt 

mg 

Date  and 

time 

of 

wt 

Gross  wt 

mg 

Average  gross  wt 

mg 

Tare  wt 

mg 

Difference  wt 

mg 

Note :  Average  difference  must  be  less  than  ±5  mg  or  2%  of  total 

sample  weight  whichever  is  greater. 


Remarks 


Signature 

Signature 


of  analyst  t/- 


of  reviewer 
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ypQjt  -»cth 


-pfi« 


NUHEE5 


'  ,  P V!  p- 

1 .910  p*jw 

“'*j  f.  -- 0 i”f  pUs 


i « -  V; 

STPTIC  HOh  In 

PUN 

\  RUN 

HI.  Wn TEP 

Q-1 ,  RUN 


RIJN  MIJHE-t?  m 

_»*,  H 

MTR  TEMP  F"’  | 

89,8080  P;JH  !•'* 

STATIC  HON  IN  ■' 

-.8658  RUN  ;S 

STACK  TEN!P . 

1,785.0000  RUN  •  ?• 

HI.  WATER  7  i 

84.0000  PUN 

\U 


IMP.  '/,  HOH 
I;  HQH=3.3 


■  r  ■  * 

7.4000 

7.2000  RUN 

OXYijEHV 

fjyvr.pM' 

9.8088 

10,0000  R-.  ’ 

V  f;j  8 

0.0000 

0,0000  RU- 

MWd  =29. 53 

MHd  =29.55 

MW  WET=28. 61 

MW  WET=2S, 3- 

SORT  PSTS  ■> 

*:.3?T  P'j  : 

8.7310 

7.9404  PC 

TIME  MIN  ? 

TIME  MI".  '• 

60,0000 

60.0000  R'J: 

NOZZLE  DIP  ' 

NOZZLE  DIR  7 

.6540 

.6540  R'jn 

STK  DIN  INCH  - 

STK  DIP  INCH  - 

14.0000 

14,0008  R'-’1" 

*  VOL  MTR  STD  =  4 

*  VOL  MTR  STD  =  40.75: 

qti/  ddc:  qpc  z 

STK  PRES  ASS  =  29.65 

VOL  HOH  GAS  =  3 

VOL  HON  GAS  =  4.5" 

I.  MO I  STUPE  =  8. 

MOISTURE  =  18.05 

MOL  DPY  GAS  =  0 

MOL  Dc"  GAS  =  0.899 

/  NITROGEN  =  82 

■.  NITROGEN  = 

MOL  WT  DRV  -  29 

MOL  WT  BPy  =  2°. 55 

MOL  WT  WET  =  28 

MOL  WT  WE.  =  2  .  :  r 

VELOC I  TV  PCS  - 

VELOCITY  FF"S  --  I'-.SY 

STACK  APEA  =  1. 

STACK  AREA  =  1.0 

STPCK  ACPM  =  1- 

STAC*.  ACCM  =  !-4:l. 

*  STACK  DSC Fk;  =  3 

*  STA‘r  t-SCFM  :  31:. 

X  ISOKINETIC  = 

ISAKIHPTIC  =  9,J. 

XPUM  -UPS 

RUN  NUHBEf 
ONE 

VOL  MTR  STB  ? 

40.8568 
STACK  DSC.-M  •? 

313,0000 

FRONT  VI  MG  ? 

236. 8000 
BACK  i/2  MG  ? 

0.0000 


F  GR/3SCF  =  0.0894 
f  MG/MMP  =  204.678: 
F  LB/ HR  -  8.2400 
F  KG/HP  =  8.1088 


XFOM  'MSS:: 

RUN  NUMBER 
TWO 

VOL  MTR  STB  • 

43.5350 
STACK  DSCFN  7 

359.8800 
FRONT  1/2  MG 

4^9, 8800 
BACK  1-  2  MG  '' 

0.0000 


F  GR/DSCF  =  8.1594 
F  MG'NMM  -  364.8613 
F  L6"HC  =  0.4906 
F  KG  HR  -  8.2225 


XROM  -METH  5 


RIJN  NUMBER 

THREE 

RUN 

HETER  BOX  Y? 

1.0028 

RUN 

DELTA  H? 

2.3880 

RUN 

BAR  PRESS  7 

29.6588 

RUN 

HETER  VOL  ? 

43.6358 

PUN 

HTR  TEMP  F' 

95.0000 

RIJN 

STATIC  HOH  IN  ? 

-.0650 

RUN 

STACK  TEMP. 

1,375.0008 

RIJN 

HL.  WATER  ' 

118.2800 

RUN 

I  HP,  ■;  Huh  =  ii.i 
'  H0H= li.l 


X  CC2? 


8.4000 

PUN 

X  OXYGEN? 

8.4800 

RIJN 

X  CO  ? 

0.0000 

RIJN 

HHd  =23.68 

HH  HET =28. 38 

SORT  PSTS  ? 

8.3796 

RUN 

TIHE  KIN  ? 

60.8000  RJJH 

NOZZLE  DIN  ? 

.6548  RUN 

STK  DIN  INCH  ? 

1 4. 0000  RIJN 


*  VOL  HTR  STD  =  41.455 
STK  PRES  ASS  =  29.65 
VOL  HOH  GAS  =  5.19 

X  HO  I STUPE  =  11.12 
HOL  DRY  GPS  =  8.399 
X  NITROGEN  =  33.28 
HOL  HT  DRY  =  29.69 
HOL  HT  HET  =  23.78 
VELOCITY  EPS  =  28.75 
STACK  PREP  =1.87 
STACK  ACFH  =  1,371. 

*  STACK  DSCPM  =  377. 

7.  ISOKINETIC  =  93.96 


XROH  “HASSFLO- 


RUN  HUMBER 

THREE  RUN 


VUL  HTR  STD  ? 

41.4558 
STACK  DSCPM  ? 

337.0800 
FRONT  1/2  HG  ? 

695.0088 
BACK  1/2  HG  ? 

8.0000 


RIJN 


PUN 


RUN 


F  GR/DSCF  =  0.2587 
F  HG/HHN  =  592.045! 
F  LB  HP  =  8.7473 
F  KG/HR  =  0.3398 
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APPENDIX  F 

Hydrogen  Chloride  Emissions  Calculations 
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■ROM  “MASSFLO' 


XROK  “HfiSSFLC 


RUN  NUMBER 

ONE  HCL 

RUN 

VOL  MTR  STB  ? 

48.8568 

RUN 

STACK  BSCFM  ? 

313.0808 

RUN 

FRONT  1/2  MG  ? 

34 . 9288 

RUN 

BACK  1/2  MG  ? 

0.0000 

rw  : 

r-.uh 

f  GR/BSCF  =  8,8132 
F  NG/MMM  =  38,1832 
F  LB 'HR  =  8.8354 
F  KG 'HP  =  6.8161 


PUN  NUMBER 

THU  HCL 

RUN 

VOL  MTR  STB  ? 

43.5350 

RUN 

STACK  BSCFM  ? 

359.8000 

RIJN 

FRONT  1/2  MG  ? 

13.7756 

RUH 

BACK  1/2  MG  ? 

0.0000 

RUN 

F  GR/BSCF  =  8.804? 
F  HG/MHH  =  11.1738 
F  LB/HR  =  8.0150 
F  KG/HR  =  8.0068 


XRQM  -HflSSFLO- 

RUN  NUMBER 

THREE  HCL  RUN 

VOL  MTR  STB  ? 

41.4558  RUN 

STACK  BSCFM  ? 

337.0080  RUN 

FRONT  1/2  MG  ? 

45,3600  RUN 

BACK  1/2  MG  ? 

0.0808  RUN 


F  GR/BSCF  =8.016? 
F  MG/MMM  =  38.6405 
F  LB/HP  =  0.0488 
F  KG/HR  =  0.0221 
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Distribution  List 


Copies 

HQ  SAC/SGPB 

Offutt  AFB  NE  681 1 3-500  1 

HQ  USAF/SGPA 

Bolling  AFB  DC  20332-6188  1 

HQ  AFSC/SGP 

Andrews  AFB  DC  20334-5000  1 

7100  CSW  Med  Cen/SGB 

APO  New  York  09220-5300  1 

OL  AD,  AFOEHL 

APO  San  Francisco  96274-5000  1 

USAFSAM/TSK 

Brooks  AFB  TX  78235-5301  1 

USAFSAM/ED/EDH/EDZ 

Brooks  AFB  TX  78235-5301  1  ea 

Defense  Technical  Information  Center  (DTIC) 

Cameron  Station 

Kxexanana  V A  <;^30h-6145  2 

HSD/XA 

Brooks  AFB  TX  78235-5000  1 

HQ  USAF/LEE V 

Bolling  AFB  DC  20330-5000  1 

HQ  AFESC/RDV 

Tyndall  AFB  FL  32403-6001  1 

9  Strat  Hosp/SGPB 

Beale  AFB  CA  95903-5300  5 
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